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Total videoscopic treatment of a type IV
thoracoabdominal aneurysm
Marc Coggia, MD, Isabelle Javerliat, MD, Isabelle Di Centa, MD, Benoît Royer, MD, Michel Kitzis,
MD, and Olivier A. Goëau-Brissonnière, MD, PhD, Boulogne Cedex, France
We performed a total videoscopic type IV thoracoabdominal aortic aneurysm repair. The postoperative course was
uneventful, and the patient did well 10 months later. To our knowledge, a total videoscopic thoracoabdominal aortic
aneurysm repair has not been previously described. (J Vasc Surg 2005;41:141-5.)The feasibility of videoscopic surgery has already been
demonstrated for the treatment of abdominal aortic aneu-
rysms (AAA).1,2 For patients who are candidates for supra-
renal aneurysm repair, videoscopy remained contraindi-
cated because of added surgical time and associated renal
and visceral ischemia. Taking advantages of our previous
experience in total videoscopic aortic surgery,3-5 we per-
formed what we believe to be the first total videoscopic type
IV thoracoabdominal aneurysm (TAA) repair. We discuss
potential advantages and limits of this new approach.
CASE REPORT
A 72-year-old woman presented with a type IV TAA that was
bifocal with supraceliac, suprarenal, and infrarenal aortic diameters
up to 4, 3, and 6 cm, respectively (Fig 1). She was scheduled for a
total videoscopic repair via combined laparoscopic and thoraco-
scopic exposures, which provided a thoraco-phreno-laparoscopic
approach.
The patient had a past history of right nephrectomy for cancer.
The preoperative assessment showed normal findings for cardiac,
pulmonary, hepatic, and renal tests.
A right axillobifemoral bypass was performed before the TAA
repair to reduce the cardiac afterload of the thoracic aortic clamp-
ing and to preserve pelvic and lower-extremity perfusion. For the
videoscopic procedure, the patient was positioned in a right lateral
and twisted decubitus position. A maximal right rotation of the
operating table affords an abdominal slope of 70- to 80-degrees.
Fig 2 shows the basic operating room setup and sites of trocar
insertion.
The pneumoperitoneum was insufflated to 14 mmHg with the
use of a Veress needle. A 45-degree endoscope (Storz-France SA,
Paris, France) was positioned through a 10-mm trocar (Storz-France
SA) on the anterior axillary line just below the costal margin.
A peritoneal incision was made in the left paracolic gutter. A
left retroperitoneal dissection was conducted by elevating and
medially displacing the left colon, the left kidney, and the spleen,
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doi:10.1016/j.jvs.2004.10.035thus providing right medial viscera rotation. Dissection was devel-
oped caudally to the aorta bifurcation and cranially beyond the left
renal artery until the crus of the diaphragm. Owing to the right
lateral decubitus position, the small bowel, the left mesocolon, the
left kidney, and the spleen dropped into the right part of the
abdomen. Exposure was maintained with a retractor introduced
through a left flank port (Endoretract II, USSC, Autosuture Co,
Elancourt, France).
A peripheral posterior phrenotomywasmade starting from the
aortic hiatus and was extended laterally for about 8 cm. It allowed
exposure of the thoracoabdominal aorta and its visceral branches.
The pneumoperitoneum pressure was then decreased to 12 mm
Hg without hemodynamic consequences. After dealing with lung
adhesions, the descending thoracic aorta was dissected above the
aneurysm.
Laparoscopic infrarenal aneurysmorrhaphy was performed be-
fore the TAA repair to reduce the duration of visceral ischemia.
Before clamping, sutures were prepared for anastomoses and control
of the lumbar arteries. Multiple 3/0 Prolene (Ethicon, Brussels,
Belgium) sutures were knotted on Teflon pledgets. A proximal
infrarenal laparoscopic clamp (Storz-France SA) was introduced
through the left flank port. Iliac clamping was performed percuta-
neously. The inferior mesenteric artery was occluded. A longitudi-
nal aortotomy was performed on the left side. Mural thrombus was
removed with a container. The left lumbar arteries were externally
controlled with hemoclips (Ligaclip ERCA, Ethicon Endosurgery,
Brussels, Belgium). One lumbar artery was internally controlled
with a stitch. The infrarenal and distal aorta were circumferentially
sectioned.
After completion of the infrarenal aneurysmorrhaphy, a tho-
racic aortic clamp (Storz-France SA) was introduced percutane-
ously through the chest wall under videoscopic control. The
visceral and left renal arteries were occluded with bulldog clamps.
The thoracic descendant aorta was clamped. After the infrarenal
clamp was removed, an 8-cm longitudinal aortotomy was per-
formed behind the left renal artery until the proximal neck of the
TAA. The aneurysm wall was excised.
A conventional woven Dacron tube graft (Gelweave,
Vascutek-Terumo, Inchinnan, Scotland) was beveled in accor-
dance with the length of the aortotomy and was introduced into
the abdomen through one of the trocars. Proximal anastomosis
included the aortic button with visceral and left renal artery and
was performed with four running sutures previously knotted on
Teflon pledgets (Fig 3, A and B). The distal anastomosis was
141
JOURNAL OF VASCULAR SURGERY
January 2005142 Coggia et alFig 1. Computed tomography scan shows preoperative appearance of thoracoabdominal aneurysm at the level of A,
supraceliac aorta; B, celiac aorta; C, interrenal aorta; and D, infrarenal aorta. E, Preoperative angiography.
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Volume 41, Number 1 Coggia et al 143Fig 2. A, Basic operating room setup: A, operating surgeon; B, assistant for laparoscope; C, assistant for instrumen-
tation; and D, nurse. B, Sites of trocar insertion: 1, 45-degree laparoscope; 2 and 3, operator instruments; 4 and 5,
assistant instrumentation; 6, laparoscope and assistant instrumentation; 7, endoretractor and infrarenal aortic clamp; 8
and 9, iliac clamps; 10, thoracic aortic clamp.
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January 2005144 Coggia et alFig 3. A, videoscopic operative view showing proximal thoraco-prosthetic anastomosis (arrow: released thoracic
clamp). B, Reimplantation of visceral arteries in the aortic button (arrow: left renal artery).
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cumferential running sutures. The total duration of thoracic
clamping time with visceral ischemia was 41 minutes.
The divided portion of the diaphragm was laparoscopically
sutured with nonabsorbable running suture, after a single chest
tube was placed. On closure, a suction drain was positioned near
the prosthesis. The left kidney and abdominal viscera fell back into
place once the operating table was returned to a horizontal posi-
tion. The abdominal fascia of the trocar holes was closed with
absorbable sutures.
The surgery time was 470 minutes. The laparoscopic surgical
time was 300 minutes. Blood loss was 1195 mL. The patient
received 8000 mL of crystalloids and 4 units of red blood cells.
The patient’s postoperative course was uneventful. Duration
of intensive care unit stay was 5 days. A colonoscopy was performed
at postoperative day 3 because of diarrhea and agitation but did not
show ischemic colitis. Renal test results remained normal. The
patient was ambulatory with a return to general diet at day 6. She
returned home postoperative day 12. A control computed tomog-
raphy scan showed a patent tube graft without morphologic anom-
alies. The patient did well at the 10-month follow-up.
DISCUSSION
TAA repair continues to present a challenge. Despite
significant advances in surgical technique, intraoperative
anesthetic management, and postoperative critical care,
substantial postoperative morbidity and mortality remain.
Perioperative complications relate to the large thoracoab-
dominal incisions, the duration of visceral ischemia, and
total cross-clamping times.6,7
Endovascular treatment could be an alternative to open
TAA repair. Important developments have been made in
the endovascular treatment of infrarenal and thoracic aortic
aneurysms to decrease the surgical trauma. However, en-
dovascular treatment of TAA did not experience the same
development because of the necessity to maintain flow to
the visceral arteries while excluding the aneurysm from
perfusion.8 Another alternative has been described with
retrograde visceral vessels revascularization followed by
endovascular aneurismal sac exclusion.9 We did total vid-
eoscopic superior mesenteric artery retrograde bypasses10
and think this procedure could be feasible with combined
videoscopic and endovascular techniques. However, as is
the case for the AAA endovascular repair, uncertainties
should remain on long-term results.
Total videoscopic TAA repair seems to be a promising
technique. The concept of videoscopy for TAA repair is to
perform a proven surgical technique with the advantages of
minimally invasive techniques. It avoids a large thoracoab-
dominal incision and could potentially preserve collateral
blood flow to the medullar artery through the thoracic and
abdominal wall.11 The problem of spinal cord ischemia was
not encountered in our patient but remains challenging for
type II and III TAAs.
Despite the lack of thoracoabdominal incisions, main
drawback of laparoscopy is the additional clamping time
needed for complex anastomoses such as intercostal artery
reimplantation. The main challenge of laparoscopic TAArepair remains thoracic aortic clamping time, with subse-
quent renal and visceral ischemia. An extracorporeal bypass
is commonly used for type I, II, and III TAA open repairs
but is not mandatory for a type IV TAA repair.7 However,
we think that distal perfusion is mandatory during a video-
scopic type IV TAA repair because technical difficulties
could rapidly increase thoracic clamping time. In our case,
total thoracic clamping time was acceptable, and we did not
observe complications related to visceral ischemia. Extra-
corporeal bypass was not available for the procedure, and
we decided to perform an axillobifemoral bypass.
Another challenging problem with laparoscopic TAA is
when the left renal artery is not included in the aortic
button. In rare cases like ours, direct reimplantation in the
aortic button is possible. If not, a separate bypass graft
originating from the prosthesis or the left iliac artery is
laparoscopically possible, but we have not yet done it.
Even though our patient had a satisfying postoperative
course, it is important for surgeons to keep in mind that
total videoscopic type IV TAA repair is technically demand-
ing, and a great expertise in laparoscopic aortic surgery is
required before such a procedure is performed. Moreover,
at this time, we consider that complex cases such as type IV
TAA with concomitant mesenteric and renal occlusive le-
sions are not suitable for laparoscopic repair.
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